Nutrition labeling literature yields fragmented results about the effect of front-ofpackage (FOP) nutrition label formats on healthy food choice. Specifically, it is unclear which type of nutrition label format is effective across different shopping situations. To address this gap, the present review investigates the available nutrition labeling literature through the prism of dual-process theory, which posits that decisions are made either quickly and automatically (system 1) or slowly and deliberately (system 2). A systematically performed review of nutrition labeling literature returned 59 papers that provide findings that can be explained according to dual-process theory. The findings of these studies suggest that the effectiveness of nutrition label formats is influenced by the consumer's dominant processing system, which is a function of specific contexts and personal variables (eg, motivation, nutrition knowledge, time pressure, and depletion). Examination of reported findings through a situational processing perspective reveals that consumers might prefer different FOP nutrition label formats in different situations and can exhibit varying responses to the same label format across situations. This review offers several suggestions for policy makers and researchers to help improve current FOP nutrition label formats.
INTRODUCTION
The Nutrition Labeling and Education Act of 1990 (Public Law 101-535) was expected to reduce unhealthy food intake and obesity. However, with the number of obese adults more than doubling between 1980 and 2014, 1 this expectation was not met. This disparity raises some doubt about the effectiveness of nutrition labeling as a policy tool. Front-of-package (FOP) nutrition label formats are a policy tool that facilitates the food choice process at the point of purchase by providing consumers with information about the nutrition content of individual food products. [2] [3] [4] [5] However, research that has examined nutrition label effectiveness is inconclusive and implies that nutrition information does not always promote healthier diets. [6] [7] [8] [9] [10] For example, evidence exists that FOP nutrition labeling has only a small effect on healthy choices. 2, 11 Even the literature that has found a positive impact is not consistent about which nutrition label format (eg, guideline daily amount [GDA] , traffic light system, scoring systems, health logo) works best. [12] [13] [14] [15] [16] Specifically, some studies found that consumers have conflicting preferences for nutrition information such as "simplified and easy to use yet highly detailed" or "directive yet not pushing the choice." 4, 17, 18 It is unclear in which situations nutrition label formats are effective at fostering healthy food choice. What is known, however, is that nutrition label effectiveness varies across sociodemographic segments (such as age, gender, income, employment, education, and household size 6, 4, 17, 19, 20 ) ; it also depends on consumers' motivation and ability to interpret nutrition information. 17, 21, 22 It has been argued that consumer perspectives have received too little consideration in the development and implementation of FOP nutrition label formats. 9, 23 Despite the need for an overarching framework that allows for a complete assessment of nutrition label (format) effectiveness, the results of research performed to date lead to a fragmented knowledge. This article reviews the literature according to a framework that builds on Kahneman's 24 description of the dual-process theory of mental processing, which involves system 1 (thinking quickly and automatically) and system 2 (thinking slowly and deliberately). 24 The present literature review was conducted to identify food purchase situations that activate these two systems and to link these insights with the benefits of various FOP nutrition label formats. In doing so, the review offers a systematic approach for assessing FOP nutrition label format effectiveness. Importantly, the framework offered here suggests that under certain conditions (eg, high amounts of nutrition knowledge or time pressure), label formats that trigger heuristic information processing can be effective in fostering healthy food choices (thus providing an explanation for some empirical findings, such as the improved performance of the Green Tick label over the 5-Color Nutrition Label among those 18-30 years of age 25 ). Heuristics, which are commonly defined as cognitive shortcuts or rules of thumb that simplify decisions, represent a process of substituting a difficult question with an easier one. 24 
NUTRITION LABEL USE AND DUAL-PROCESS THEORY
Traditionally, nutrition label use has been examined according to the standard model of information processing. 4, [7] [8] [9] This line of research assumes that consumers process nutrition information deliberately and progress through a sequence of steps that include active search or accidental exposure, perception, liking, understanding, and, ultimately, use of the nutrition label. 4, 20, [25] [26] [27] In this sense, standard informationprocessing models suggest that optimal food choice is only guided by the nutrition labels provided if consumers have specific skills (eg, nutrition knowledge) and characteristics (eg, motivation, desire, interest). 21, [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] In many food purchasing situations, however, these conditions are only partially satisfied. For example, consumers often lack cognitive attention, time, and computing capacity. 17, 30, 32, 33 Moreover, the majority of consumers do not have high levels of knowledge and motivation regarding nutrition. 7 Therefore, they sometimes rely on simple, fast, and frugal heuristics to satisfy their most important food preferences without needing to make trade-offs. [33] [34] [35] [36] [37] Although the use of heuristics has been treated as an undesired occurrence in traditional informationprocessing approaches, 35 a subset of studies show that unconscious choices are not necessarily negatively biased but might also be favorable. 38 In a similar vein, the dual-process view distinguishes between 2 underlying cognitive processes: one that is automatic and based on heuristics and another that is controlled and subject to reasoning. 24, 39, 40 Therefore, consistent with other studies maintaining that food choice is better explained in terms of careful deliberation or automatic response to contextual cues, 41 this review examines the available evidence suggesting that the dual-process theory is useful for explaining food choice in real purchasing situations.
Recent developments in human psychology 24, [42] [43] [44] contend that the mind consists of 2 systems of thinking: system 1, which handles intuitive processes, and system 2, which handles deliberate processes. 43, 44 This integration of careful deliberation and automatic response to contextual cues is important for the present investigation, as is the difference in the cognitive processes adopted by systems 1 and 2.
24,39,45 System 1 is heuristic in nature and involves appeal-based preference for a dominant option that stands out within a choice set. However, sometimes consumers encounter difficulty in making a choice using system 1 processing due to low subject-matter fluency or the absence of a dominant option, for example. 24, 42 In such cases, system 2 processing is activated to make a choice based on a comparison of attributes and values, opting for the alternative that is in line with one's goals to justify the choice. Specifically, consumers use system 2 processing to make a choice by using either reason-based heuristics or deep processing, depending on the time available, processing capacity, desired level of accuracy, and fatigue. 42 Combining the concept of dual-process theory with the findings of food choice studies in the existing literature, this article offers a conceptual model of the food choice process (Figure 1 ). This model proposes that at any given time a specific processing system (system 1 or 2) dominates, leading the consumer to make choices with specific features. When system 1 processing is in control, individuals opt for the more appealing choice. In contrast when system 2 is in control, individuals opt to choose in line with the goal to justify their choice for themselves and to others. This means one selects the option whose features are more compatible with the features of the related processing systems. When a choice features fluency and familiarity, individuals should use system 1 to make a decision, whereas when a choice involves detailed or numerical information, individuals should use system 2 to make a decision. Applying this rationale to the context of nutrition labeling, a consumer's response to nutrition label formats depends on the processing system that is dominant, which itself is regulated by a set of personal and contextual variables. More specifically, this article proposes that through different combinations of personal and context variables, a specific FOP nutrition label format is more likely to guide the consumer to a healthy choice.
Previous review articles on the effectiveness of FOP nutrition labels have mainly considered the standard model of information processing. 4, [7] [8] [9] This is believed to be the first literature review to examine dual-process theory in relation to nutrition labeling and food choice.
LITERATURE SEARCH METHOD
The goal of this literature review is to line insights from previous studies about FOP nutrition label effectiveness with the core tenets of dual-process theory. To achieve this goal, articles published between January 1990 and February 2016 that included at least 1 of the key word combinations listed in Table 1 were reviewed. In addition to key words dealing directly with the effectiveness of nutrition labels in food choice, specific key words were used that describe the "nutrition elite" (eg, knowledge and consciousness 21 ) or situational determinants that affect food choice (eg, stress and depletion 41 ). Moreover, key words that hint at information processing modes, such as "deep processing," "elaboration," or "heuristic*" were included.
The following English-language, peer-reviewed scientific databases were searched: AgEcon, CAB Abstracts, Emerald, Food Science and Technology Abstracts, Oxford Journals, PubMed, ScienceDirect, PsycINFO, Scopus, Springer Link, Web of Science (SCI and SSCI), and Wiley Interscience. Because the main focus of this review is FOP nutrition labeling, studies that focused only on menu labeling, back-of-pack labels, or nutrition and health claims were excluded, resulting in a total sample size of 5556 articles. Studies of nutrition labels that are presented on the front of food packages, such as GDA, traffic light system, scoring systems, health logo, and NuVal were eligible for inclusion. A flow chart of the literature selection rationale and process is presented in Figure 2 .
In addition to removing duplicates, articles whose findings lacked generalizability to a comprehensive framework were excluded, leaving a total of 394 articles. The excluded studies were confined to a specific region (eg, a rural area of India, Greece, south Italy), a special group of consumers (eg, parents, low-income families, those with allergies, athletes, Hispanics, children, elders), foods with particular features (eg, functional foods, fresh foods, genetically modified foods, organic foods, fortified foods), and foods with special nutrients (eg, sodium, sugar).
Additional articles were excluded during the fulltext assessment, leaving 226 articles that not only studied whether FOP nutrition labeling has an effect on food choice but also studied the underlying mechanism of how nutrition labels work. After thoroughly analyzing the findings of these studies, 59 articles that implicitly provide evidence for the dominance of processing systems were selected. This sample consists of 43 empirical papers 5,12-14,26,28,33-37,46-77 , 5 conceptual papers 30, 32, [78] [79] [80] , and 11 review articles. 3, 4, 6, 8, 9, 17, 19, 40, 41, 81, 82 Among the articles included in the present review, not a single nutrition labeling study referred explicitly to dual-process theory. However, some of the studies included evidence that implicitly supports the intuitive or deliberate processing of nutrition label formats. To investigate how this implicit evidence relates to dual-process theory in the nutrition labeling context, the criteria for the engagement of either intuitive or deliberate processing were derived from the choice literature (see Dhar and Gorlin 42 ; Table 2 ). Table 2 outlines how the 2 processing systems differ by function, choice goal, and cognitive process, as well as how their differences help to construct the criteria for identifying processing systems in the nutrition labeling studies. Figure 2 Flow diagram of the literature search process.
RESULTS
Dual-system literature provides robust evidence supporting the impact of context variables on the dominance of system 1 or system 2 processing. 24, 42, 43 Parallel to this concept, this review reveals that in the food choice environment a set of personal and contextual variables exist that affect how the nutrition label formats are processed. This article specifically examines the roles of time pressure and depletion as context variables while assessing eating motivation and nutrition knowledge as personal variables because these variables are widely reported on in the nutrition labeling literature. Building upon the findings of the selected studies, Figure 3 illustrates the extended conceptual model. This figure illustrates how the personal and context variables stimulate the 2 processing systems; in turn, the dominance of each processing system determines the effectiveness of specific nutrition label formats. The features of nutrition label formats that make them compatible with intuitive processing, which is a function of system 1 processing, such as familiarity and fluency, are also examined. Fluency is defined as "the metacognitive feeling of ease or difficulty" in a decision task that arises from the choice environment and affects the ease with which one can generate an intuitive preference. 42 
Contextual and personal variables
Impact of time pressure. Under time pressure, deliberate (system 2) processing is attenuated, and intuitive (system 1) processing is boosted. 42, 43 Adapting this concept to the nutrition labeling literature, it is expected that under time pressure, consumers will skip deep processing of the nutrition information and only use it heuristically by focusing on a subset of the information.
There is general agreement in the literature that time pressure prohibits consumers from searching, reading, and processing the nutrition labels. 6, 19, 70, 81 In a real-life shopping situation, making comparisons across label formats under time pressure is a frustrating task 59 because the limited time does not allow consumers to access the cognitive resources necessary for excessive processing. 41 Therefore, shoppers cope with time pressure by altering their informational search strategy, relying on a heuristic that uses only a fraction of the information available without processing the complete information presented on nutrition labels. 33, 37 The ubiquity of time pressure often pushes consumers to quickly inspect FOP nutrition information using shortened interpretation procedures to access only a portion of the information available. 80 For example, consumers might briefly peruse the nutrition label of multiple products instead of thoroughly examining the nutrition information of one product. 62 Another possibility is that they rely more on the visual elements (eg, graphics, size and shape of packaging) than on the numerical information, which refers to the affective side of decision making. 51 In sum, the available evidence supports the notion that consumers under time pressure skip deep processing and apply heuristics when making a choice.
Impact of depletion. Choice literature provides evidence for the effect of resource depletion on dual-processing systems. 83 There is robust support for the idea that in the case of resource depletion, system 2 is likely to be dramatically impaired due to a decline in the ability to engage in deliberative processing, leading to the dominance of system 1 processing. 43, 78, 83, 84 As Cohen and Babey 78 report, cognitive depletion has a profound influence on food choice. Factors such as fatigue, hunger, an increasing number of alternatives, difficulty in processing the information presented, and multitasking build up the cognitive load and thus impede one's ability to encode external signals. 26, 30, 78 As a result, consumers often resort to heuristic-based food choices. 26, 78 In the nutrition labeling context, abundant evidence indicates that nutrition information processing is a depleting task that requires a high level of cognitive resources. 35 Furthermore, the cognitive workload (depletion) leads to the perception of labels as being complex 67 or confusing, 26 which might cause consumers to change their response to label formats. For example, one might process nutrition information only partially or rely on heuristic cues to simplify the choice task. 30, 78, 80 Impact of nutrition knowledge. Nutrition knowledge refers to knowledge of concepts and processes related to nutrition and health, 82 including caloric knowledge and health and obesity consequences knowledge. 21 The degree of a consumer's nutrition knowledge substantially moderates the effect of the FOP nutrition label format on label use and healthy choice. 69 The findings of the studies reviewed reveal that highly knowledgeable consumers believe they know with certainty which product to choose, 32 leading them to skip deep processing and rely purely on simple calculations and a comparison of key nutrient information. 81 Highly knowledgeable consumers appear to care more about certain types of nutrition information-namely, negative nutrients such as saturates and sugar. 14, 48 Similarly, those with low levels of knowledge but high motivation rely on the same heuristics by focusing on the key nutrient information or relevant nutrition label. 32 Although consumers with low knowledge levels use similar criteria to those used by highly knowledgeable people to evaluate the healthiness of foods, 73 the way in which they use the range of nutrient information available is different. 49, 50 For example, experts often make judgment decisions heuristically by looking at subcomponents of the nutrients (such as the types of fat, sugar, and sodium) 49, 50 to minimize sodium and maximize fiber intake, 14 avoid risky nutrients or rely on reference information, 4, 81 or attend to extra nutrients, such as fat, vitamins, cholesterol, 52 sodium, or saturate. 50 In contrast, consumers with little knowledge tend to neglect the amounts of saturated fat and sodium when making judgments; 73 instead, they examine the labels to minimize their intake of carbohydrates and maximize protein intake.
14 Highly knowledgeable consumers are more likely to use the informative, complex labels 13, 52, 60 because these labels require high levels of nutrition knowledge and numeracy skills. 28 Nevertheless, consumers with high and low levels of nutrition knowledge do not differ in their ability to make a healthy choice when using the nutrition label formats. 14, 47, 65 On the whole, both groups of consumers use the salient risky nutrients heuristically but in different ways. For example, a highly knowledgeable individual might make a choice by checking sugar and saturates, whereas a less knowledgeable individual may look for calorie and color-coded information. In contrast, previous studies have shown that moderately knowledgeable consumers are more thoughtful with their choices and use their knowledge more effectively by processing the information deeply. 64 Following this reasoning, the findings of the selected articles suggest that low levels of nutrition knowledge stimulate system 1 appeal-based heuristics, whereas high levels of nutrition knowledge are associated with use of system 2 reason-based heuristics. Conversely, when nutrition knowledge is moderate, system 2 deep processing is applied.
Impact of eating motivation. In the nutrition labeling literature, motivation is referred to as "consumers' goaldirected arousal to process nutrition information." 48 Generally, consumers with health goals are more likely to Figure 3 Extended model of processing information on nutrition labels. Abbreviation: FOP, front of package.
choose healthy products than consumers with hedonic goals. 35, 62 Although some studies refer to this variable as motivation to read the nutrition information, others refer to it as underlying health vs hedonic eating goals. Although these 2 perspectives might seem different, they refer to the same fundamental concept: the presence of health motivation increases one's attention to and use of nutrition labels, 56 especially when consumers are concerned about specific nutrients; 62,81 likewise individuals with health (hedonic) motivation are more (less) motivated to read the nutrition information.
Previous studies have demonstrated that healthmotivated consumers engage in complete, deep processing of nutrition information or apply their nutrition knowledge to compare different food labels across a single nutrient. 17, 48, 56, 64 The latter strategy (ie, to probe products across one nutrient value) provides evidence that health-motivated consumers implement heuristics to partially process the information, as argued by Gomez. 35 The reason for this lies in the consumer's limited cognitive capacity, which must be allocated wisely; consumers, therefore, focus on the information most relevant to their shopping goals. 58 Thus, health-motivated consumers use cognitive effort to search and apply the detailed nutrition information, whereas hedonically motivated consumers make less of an attempt to use the available information. 30 Accordingly, hedonically motivated consumers are more likely to ignore nutrition label formats when making a food choice; 41, 53, 60, 66 instead of processing the nutrition information, they look at brand names 48 and simple, graphic information. 56 They also apply heuristics such as the availability heuristic (ie, making a choice based upon nutrition information that is easy to recall) and negativity heuristics (ie, relying on information about a limited number of nutrients) to limit the processing of nutrition information to a simpler mental task. 35 This conceptualization is also consistent with the findings of Chalamon and Nabec, 80 who maintain that health-motivated consumers actively search for nutrition information (ie, calculating the nutrient content of carbohydrates and protein) and focus on avoiding risky nutrients. Conversely, consumers with hedonic motivation hardly ever read nutrition information-or at least they do not process the nutrition information deeply. These consumers are, however, drawn to labels that reflect excellence, fine taste, product origin, and brand reputation. 80 
Four emerging patterns of nutrition information processing
So far, this review has examined the idea that consumers have differing levels of eating motivation, nutrition knowledge, time pressure, and depletion when making a food choice. Through examination of how these contextual and personal variables impact an individual's processing mode, this article also considers how consumers process nutrition information in different situations. For example, a health-motivated consumer might have medium nutrition knowledge, low time pressure, and low depletion. It can be assumed that the food purchasing situation for this individual is different than one in which motivation is predominantly hedonic, nutrition knowledge is low, and time pressure and depletion are high.
To maintain parsimony, the situations outlined below are characterized by congruent contextual or personal variables. That is, the joint effect of congruent motivation and nutrition knowledge (eg, low nutrition knowledge and hedonic motivation) vis-a-vis congruent degrees of time pressure and depletion (ie, both are either high or low) are presented instead of considering all possible combinations (eg, no time pressure but high depletion). One reason for limiting the possible combinations in this manner is that the effect of variables related to consumers (personal variables) and variables linked to context (contextual variables) are quite similar. Specifically, personal variables (eg, motivation and nutrition knowledge) have a similar pattern of effects on processing mode. The same holds for contextual variables such as time pressure and depletion. Therefore, 4 prototype situations and their concordant processing styles are presented: (1) ignorance style; (2) glance style; (3) skim style; and (4) elaboration style.
Situation 1: ignorance style. In situations where quick decision making is encouraged, system 1 processing is more likely to dominate. For the purpose of this review, such situations are referred to as ignorance style because consumers are unlikely to attend to the nutrition information. Rather, they are likely to rely on appealbased, health-unrelated heuristics to select an intuitively dominant option in a choice set. The articles included in this review reported that consumers sometimes form their judgments based on fluent cues, which refer to the product's appearance and sensory appeal, convenience, and familiarity of shapes, sizes, logos, and brands. 35, 78 Hence, consumers in such situations mainly search for health-unrelated cues in the choice set and neglect the nutrition information. 58, 63 For example, they look for visually attractive elements, 36,51,68 favored taste, 53 brand name, or lower price. 48, 63 Following the previous discussion about the impact of personal and contextual variables, it is concluded that the ignorance style is most pronounced under conditions of high time pressure and high depletion and low levels of nutrition knowledge and hedonic motivation.
Situation 2: glance style. Although the processing style in the previous situation neglected health-related appeals, in other situations, consumers consider healthrelated information but still apply system 1 heuristics. For example, they might consider intuitive yet reasonable cues, such as graphical and symbolic nutrition labels, 19 a fluent label in terms of presentation style and visual appeal, 30 labels with easy-to-read display size, or colored FOP labels. 55 Consistent with this idea, Hamlin et al 85 found that the presence of an FOP nutrition label format itself can be used as a heuristic. Consumers in this situation might also apply choice strategies such as reliance on familiar nutrient values, 35 for example, the declared presence of protein, fiber, calcium, and vitamin C as well as the declared absence of fat, sugar, and sodium, 9, 61, 71 or familiar information such as calories. 48 Consumers in this situation just glance at nutrition information.
Drawing from the choice literature, it is proposed that in situations with low time pressure and low depletion consumers have an opportunity to process nutrition information deeply to make a reasonable choice (activation of system 2 processing); however, they might lack nutrition knowledge and health motivation to do so. It is, therefore, concluded that in glance style situations both system 1 processing and system 2 processing are activated and compete to induce the final choice. The simultaneous activation of these systems leads the consumer to look for an option that partially fulfills the considerations of both systems-that is, an intuitive and justifiable option. Therefore, consumers use nutrition labels heuristically in a way that fulfills the requirements of both system 1 processing and system 2 processing. Situation 3: skim style. As long as consumers develop some skill in using nutrition labels, they are likely to apply system 2 processing. However, there are situations in which consumers merely skim the available information. In this scenario, system 2 processing is modified to involve heuristics by focusing on a subset of nutrition attributes instead of deeply processing all of them to make a justifiable choice. Consistent with this idea, the findings of the selected studies demonstrate that consumers often process nutrition information by using shortcuts to make a justifiable food choice. That is, consumers may skip deep processing and examine nutrition information only partially by comparing alternatives across one or a few nutrient features, 49, 63 such as sodium, saturates, 14, 50 cholesterol and vitamins, 52 protein and carbohydrates, 14 or sugar and fat. 75 While performing this partial processing, they may use heuristics, such as avoiding negative nutrients 3 or focusing on specific food categories. 36, 77, 79 Hence, in this situation consumers are likely to skim the nutrition information to search for a specific piece of nutrition information. These findings provide evidence for the dominance of system 2 reason-based heuristics in this situation. The likelihood of skim style being employed increases when consumers have high health motivation and low or high levels of nutrition knowledge. When time is limited and depletion is high, consumers are likely to engage in less cognitively taxing processes. For example, they skip text, scan for relevant information, partially compare the alternatives by attributes, 86 or choose 1 or 2 nutrients as proxies for healthiness on which to base their decisions. 59 Situation 4: elaboration style. The fourth situation resembles the one assumed by the standard model of information processing. 4, [7] [8] [9] The elaboration style situation is characterized by a deliberate and extensive consideration of nutrition information that involves the engagement of working memory. 42 The informationprocessing tasks that engage the working memory (eg, searching and recalling information) are linked to system 2 deep processing, resulting in making comparisons, concentrating on the numerical and abstract information, and recalling from memory with the aim of justifying one's goals. 42 The findings of studies included in this review indicate that consumers sometimes use deep processing when intensively searching for and recalling information, 4, 48, 66, 81 reading written information and justifying their choices, 68 or considering a larger set of attributes. 6, 63 In this "optimal" situation, consumers should hold the relevant personal and context variables to be capable of such deliberate processing. Specifically, they should have acquired medium nutrition knowledge and high health motivation, and they should not suffer from time pressure and depletion. Table 3 summarizes how decision-making situations induce a processing style that in turn affects FOP nutrition label effectiveness.
Which nutrition labels work best?
There is a tendency in nutrition labeling studies to identify the single most effective label format. 54, 66, 71 However, this literature review suggests that, depending on the situation and a consumer's use of system 1 processing or system 2 processing, different types of nutrition label formats can be effective. Consumers process the nutrition label formats that correspond to their dominant processing mode. Nutrition labels differ not only in their visual and informative features but also in their processing features, such as fluency, familiarity, directiveness (see Hodgkins et al. 87 ), and fact-vs-criteria basis (see Kleef and Dagevos 9 ; Hamlin et al 85 )
, as well as their compatibility with different situations.
Nutrition labeling studies have implicitly identified the features of nutrition labels that correspond to intuitive processing. For example, fluency is a feature associated with system 1 processing. If one considers the ease of comprehending nutrition label formats as a sign of fluency, FOP labeling formats such as the traffic light, summary labels (eg, choice tick and smart choice icon), NuVal, and scoring stars are easier to process (enabling higher fluency). The scoring star displays a ranking of 0 to 3 stars to communicate degrees of healthiness, helping consumers compare products and make reasonable choices. 8 NuVal labels compute a summary nutrition score (ranging from 1 to 100) for a food's nutrient content. 36 These labels are also more effective in reducing the complexity of food choice and driving healthy decisions than the more detailed and complex nutrition labels such as GDA. 8, 40, 54, 57, 61, 74 Because these labels include less numerical information, processing them is easier and less time-consuming. 5 Newman et al 76 demonstrate that in a comparative setting (which resembles a real-life purchase situation), the evaluative cues (such as health logo) increase perceived fluency, evaluation, and purchase intention. 76 Therefore, it is suggested that fluent labels are particularly helpful when system 1 processing or system 2 heuristics are activated (ie, situation 2 [glance style] or situation 3 [skim style]).
Familiarity is another intuitive processing feature associated with system 1 processing. Consistent with the dual-process model, it is proposed that when system 1 processing dominates, familiar attributes in the FOP nutrition labels contribute to healthy food choice. This is consistent with the findings of previous studies that have shown how familiarity with the nutrition label format leads consumers to skip deep processing and involve easier processing. 46, 55, 65 Familiar labels are effective for healthy choice when system 1 or system 2 heuristics dominate.
Familiarity with nutrition labels can be considered in 2 ways: First, some types of nutrition labels are perceived to be inherently familiar because they have borrowed familiar elements from other contexts. For example, healthy tick summary labels represent the correct choice by including the tick sign for correctness. Similarly, color-coded labels such as the traffic light use the familiar meaning of colors to convey a product's healthiness, allowing consumers to use the label heuristically and avoid a shopping basket with risky foods by focusing on excluding those with nutrients highlighted in red or amber. 5, 12, 34 This type of familiarity reveals the presence of system 1 processing. Second, some nutrition labels are at first unfamiliar, but with frequent exposure and consequently gaining knowledge about the label, familiarity with the label increases over time. 55 This type of familiarity shows the activation of system 2 processing through the process of learning the label cues. Although this familiarity leads to consumer confidence regarding their ability to process information, it does not necessarily improve their actual acquisition, elaboration, and comprehension of that information. 46, 72 When consumers are in situation 2 (glance style) or situation 3 (skim style), familiarity with elements of the nutrition label format may foster a heuristic choice.
Building on Hodgkins et al's 87 classifications of FOP nutrition labeling based on the degree to which directives are employed and Kleef and Dagevos's 9 classification of fact-based vs criteria-based FOP nutrition labels, several suggestions are made here regarding the use of FOP nutrition labels. These suggestions were arrived at by considering the most directive nutrition label formats (eg, health logo), semidirective labels (eg, traffic lights, color-coded nutrition tables), and nondirective labels (eg, GDA), while referring to both criteria-based labels (eg, summary labels, traffic-light labels, NuVal, guiding star) and fact-based labels (eg, GDA label). This evaluation revealed that the more directive nutrition label formats are more effective in engendering healthy choice when time pressure and depletion are high. Because consumers in glance style (situation 2) need a quick cue to help them make decisions fast and intuitively, criteria-based label formats that include familiar elements are the most effective in this stuation. In such situations, health logos or smart choice labels are the most effective summary indicators for getting consumers to make healthy choices. These labels also act as heuristic cues because they are presented on the healthier variants of foods. 57 In skim style (situation 3), nutrition labels that provide consumers with an opportunity to partially compare the alternatives are the most effective. These include directive labels that represent the specific nutrient information by using familiar or fluent symbols, such as the traffic light, NuVal, and guiding star. 9 Finally, in elaboration style situations (situation 4), nutrition labels should include familiar content in a new, unfamiliar structure or design to encourage knowledgeable consumers to read them thoroughly. Fact-based labels, such as nutrition facts panels 12 and GDA labels, 57 allow consumers to process the information deeply, but they require more time for processing.
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CONCLUSION
The depth of processing of FOP information ranges from a mere glance to reliance on partial information and deep processing. 65 This explains the variable effectiveness of a single nutrition label format across situations. Consistent with this idea, this review concludes that consumers are likely to use nutrition label formats in different ways. It is reasoned that a consumer's processing mode causes them to process nutrition information using a specific processing style. For example, traffic-light labels contain evaluative, interpretive, and preprocessed information with less need for deliberate thought. 8, 28, 68 However, the amount of information provided on traffic-light labels is close to the amount on GDA labels; the difference is that GDA labels also present the information in percentage values. Hence, consumers might use traffic light labels in various ways: they may (1) quickly look for foods without a red light; (2) skim the products for ones that have a green light for fat; or (3) deeply process the information to assess the amount of a risky nutrient such as fat and compare it with their daily intake. This reasoning thus demonstrates that the processing of nutrition information varies across situations and processing styles.
The findings of studies published in the reviewed literature on choice can be explained using the reasoning from the 4 situations in this article. In ignorance style (situation 1), the presence of a nutrition label does not substantially impact a consumer's choice, regardless of the type of label provided. This could explain the conflicting results in the literature about the effect of nutrition label formats on food choice. 66, 88 For example, Aschemann-Witzel et al 66 declared that for hedonicmotivated consumers, FOP label formats do not impact food choice, and Sacks et al 88 showed that the trafficlight label does not impact choice in an online purchasing setting. It also explains those that found no evidence that the new labeling regulation shifted choices to more healthful foods. 2, 88 In glance style (situation 2), consumers might face a conflict because of the discrepancy in choice criteria (appeal-based choice through health-related heuristics). This reasoning clarifies the surprising findings of previous studies that examined choice in conflicting contexts, such as nutrition labels on unhealthy food categories. For example, Berning et al 89 found that the presence of nutrition labels decreased sales of healthy popcorn and increased sales of unhealthy popcorn, and Aschemann-Witzel et al 66 found that in a snack choice set, nutrition labels did not increase consumer motivation to read labels. Furthermore, it is argued that consumers are less likely to read the nutrition information when buying unhealthy foods than when buying healthy foods because consumers buying unhealthy foods want to fully indulge and hence avoid looking at any nutrition information (see Talati et al 90 ) . This is consistent with studies that show consumers' use of FOP labels differs across food categories. 4, 53, 90, 91 Skim style (situation 3) can explain why consumers make mistakes in their choices. In this situation, consumers use nutrition labels to justify their selections because system 2 processing is activated. However, due to a lack of time and cognitive capacity, they are likely to rely on framing of the information and make a biased choice. This might explain how the health halo bias effect occurs as a result of over-reliance on the framing of information. 85 Finally, the elaboration style (situation 4) is consistent with studies that reveal deep processing is predominantly used by consumers with moderate nutrition knowledge because high knowledge can act as a barrier to deeply elaborating externally provided information. 32, 60 This review article offers an integrative framework for understanding how consumers use FOP nutrition labels and emphasizes that nutrition label formats are not always effective. Instead, their effectiveness is determined by the consumer's dominant processing systems. Whereas a nutrition label format may lead to a healthier choice in one situation, its presence in another situation may lead to undesirable outcomes (such as ignorance, conflict, or bias). This article reveals that the way a consumer responds to FOP nutrition labels is influenced by a set of personal and contextual variables. This conclusion is consistent with previous studies that imply that the effect of nutrition labels differs depending on the consumer's motivation and nutrition knowledge 41, 48 and contextual variables. 3 The integration of the impact of personal variables and context variables and the examination of their interrelated effects, as reported in this article, add to existing knowledge of nutrition label effectiveness. This article, thus, clarifies how differing levels of these variables alter the processing system and contends that the most effective FOP nutrition label format is the one whose features are compatible with the dominant processing mode of the situation.
This literature review contributes to current research in several ways. First, it answers the question of whether nutrition labeling is effective in encouraging healthier food choices. The findings indicate that nutrition labeling is only effective when there is harmony between nutrition label format and the consumer's dominant processing system at the time a choice is made. Second, this review addresses the conflicting findings 66, 89 regarding consumer preference for nutrition label formats. The literature indicates that an individual may prefer different nutrition label formats in different situations and may process unique nutrition label formats in various ways. Consumers may construct their preference regarding nutrition labeling on the spot, depending on the purchase environment and the consequent dominant processing system. Therefore, it is necessary not only to improve nutrition labels to fit a variety of situations but also to revise expectations for nutrition labeling.
There are important public policy implications from this review. According to the integrative framework presented here, 3 of the 4 situations involve the use of heuristics without deep processing. Therefore, a greater focus should be placed on improving criteriabased and heuristic labels (eg, the health logo, scoring system, NuVal, and traffic light). There is room for increasing the fluency and attractiveness of summary FOP labels by implementing familiar elements, attractive colors, and fluent terms. Furthermore, traffic lights, scoring systems, and NuVal can be processed by system 2 processing, which is related to memory; therefore, the use of consistent formats across products would help consumers learn and use them in subsequent purchases. This is in line with the findings of studies conducted in real-world shopping environments (using sales data) that show consumers' shift to purchasing more healthy foods when the same FOP label is consistently applied to all products in a store. 88, [92] [93] [94] It would also be beneficial to occasionally apply new elements to or alter the format of the fact-based, nondirective FOP labels (eg, GDA) to motivate consumers to read the nutrition information more deliberately.
Furthermore, numerical labels are likely ignored on products assessed at the end of a shopping trip (when consumers are under time pressure or are depleted and too fatigued to make a deliberate choice). To address this possibility, one option is to vary the format of nutrition labels based on the product's placement in the supermarket. Moreover, using digital shelf-labeling technologies would allow the more fluent nutrition label formats (compatible for fatigued and depleted consumers under time pressure) to be presented in the afternoon, whereas the more informative labels that aid deliberate decision making could be shown in the morning. For online shopping, allowing consumers to choose which FOP nutrition label format they wish to view could aid their decision making. For example, an option to toggle the labels back and forth could be included in the online shopping environment. Another option for online shoppers is to alter the FOP nutrition labels based on the online shopper's personal information. For example, nutrition knowledgeable consumers, shoppers with special diets, or consumers responsible for shopping for the household are likely to experience higher levels of depletion and, thus, a more detailed nutrition label format would not be suitable. Additionally, consumers with a high workload, bargain hunters, or consumers shopping for special occasions (eg, a party) are more likely to rely on simple, directive FOP nutrition labels because important factors other than healthiness are impacting their decision.
Despite wide diversity in nutrition labeling research, specific areas deserve greater attention. For example, this review found few studies that focused on real choice situations by manipulating time pressure or depletion. More research is needed to investigate the effect of personal variables such as time pressure, distraction, depletion, and fatigue on the consumer's use of nutrition labeling and food purchases. It is also important to examine the interplay of variables such as nutrition knowledge and motivation, rather than only studying their effects independently. Furthermore, there are plenty of studies in the literature that examine the effect of different variables on choice without considering any theory or rationale. It is now necessary to go beyond reporting the interrelated variables and elucidate the underlying mechanism of food choice in consumers' cognitive systems.
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